Noladin ether acts on trabecular meshwork cannabinoid (CB1) receptors to enhance aqueous humor outflow facility.
To study the effects of 2-arachidonyl glyceryl ether (noladin ether), an endocannabinoid ligand selective for cannabinoid (CB)1 receptor, on aqueous humor outflow facility, to investigate the involvement of trabecular meshwork CB1 receptors and the p42/44 MAP kinase signaling pathway and to explore the cellular mechanisms of noladin ether-induced changes of outflow facility. The effects of noladin ether on aqueous humor outflow facility were measured in a porcine anterior-segment-perfused organ culture model. The expression of CB1 receptors on cultured porcine trabecular meshwork cells and the coupling of these receptors to p42/44 MAP kinase was determined by immunofluorescence microscopy and Western blot analysis. Both Western blot and zymography were used to monitor the effects of noladin ether on matrix metalloproteinase (MMP)-2. In morphologic studies, AlexaFluor 488-labeled phalloidin staining was used to examine actin filament, and immunohistochemistry with anti-paxillin antibodies was used to detect focal adhesions. Within 1 hour after adding 3, 30, or 300 nM of noladin ether, the aqueous humor outflow facility increased concentration dependently. The effect of 30 nM of noladin ether was completely blocked by SR141716A, a selective CB1 antagonist. Positive signals were detected on cultured porcine trabecular meshwork cells with an anti-CB1 antibody in immunofluorescence microscopy and Western blot studies. Treatment of trabecular meshwork cells with 30 nM of noladin ether activated p42/44 MAP kinase, whereas pretreatment with SR141716A blocked the p42/44 MAP kinase-activating effects of noladin ether. In addition, the enhancement of outflow facility induced by noladin ether was blocked by pretreatment of porcine anterior segments with PD98059, an inhibitor of p42/44 MAP kinase pathway. Furthermore, noladin ether treatment caused rounding of trabecular meshwork cells, and there was a decrease of actin stress fibers, as well as a decrease in focal adhesions. These noladin ether-induced morphologic changes were also blocked by SR141716A and PD98059. The results demonstrate for the first time that administration of noladin ether, an endocannabinoid agonist selective for the CB1 receptor, increases aqueous humor outflow facility. The data also show that noladin ether-induced enhancement of outflow facility is mediated through the trabecular meshwork CB1 receptor, with an involvement of p42/44 MAP kinase signaling pathway and changes in actin cytoskeletons.